To explore the association between the sociodemographic factors and the needs of patients undergoing haemodialysis in Taiwan.
| BACKGROUND
There is an increasing prevalence of lifestyle diseases, including diabetes, high blood pressure and acute kidney injury damage, some of which may be a possible cause for the growing number of patients with end-stage renal disease (ESRD; Fraser & Blakeman, 2016) .
According to 2015 Annual Data Report by the US Renal System, the incidence and prevalence of ESRD in Taiwan were 414 and 2,667 per million population in 2009, respectively, compared with 458 and 3,138 per million population in 2013 (USRDS, 2015) . In comparison with other countries, Taiwan reported the highest incidence and prevalence for ESRD in 2013. In the same year, there were as many as 73,339 treated ESRD patients in Taiwan and it represented a huge healthcare expenditure on health care and human needs.
In 2013, 90.8% of chronic dialysis patients received in-centre haemodialysis, as opposed to peritoneal dialysis used by 9.2% of the patients, indicating that HD is still the most common form of ESRD treatment in Taiwan (USRDS, 2015) . Appropriate haemodialysis treatment is administered 2-3 times a week where a single session takes 3-4 hrs in order to meet the physical needs of ESRD patients (Slinin et al., 2015) . However, haemodialysis is a treatment requiring the patient to rely on a dialysis machine for a certain period of time, therefore limiting the freedom of the patients (De Santo, Perna, El Matri, De Santo, & Cirillo, 2012) . Lifestyle changes, mental and economic stress, diet and water restrictions, reduced social activities, changes in physical appearance, among others, will occur in dialysis patients, leading them to an uncertain future with regard to their health, depression, anxiety and even despair (Danquah, Zimmerman, Diamond, Meininger, & Bergstrom, 2010; Kopple et al., 2015) .
Patients experience numerous symptoms during dialysis, and these symptoms affect the quality of life (Cengic, Resic, Spasovski, Avdic, & Alajbegovic, 2012; Curtin, Bultman, Thomas-Hawkins, Walters, & Schatell, 2002; Weisbord et al., 2008) . Previous studies on haemodialysis care mostly focus on the stress that patients and their families go through, the overall quality of life of patients, and the acute and chronic complications of haemodialysis (Landreneau, Lee, & Landreneau, 2010; Saha & Allon, 2017) . There are only a few studies directly exploring the needs of patients with ESRD undergoing haemodialysis (Bayoumi, 2012) . We want to conduct a study in the Asian setting to facilitate a better understanding of the needs of dialysis patients during treatment in order to improve haemodialysis care and the patient's quality of life.
Maslow's hierarchy of needs is a study tool for human basal needs, namely, physiological, safety, love and belongingness, selfesteem, and self-actualisation (Karnatovskaia, Gajic, Bienvenu, Stevenson, & Needham, 2015; Maslow & Frager, 1987) . There were studies conducted in Egypt and Saudi Arabia identifying the needs of haemodialysis patients, as well as associating quality of life with patients' needs (Bayoumi, 2012; Bayoumi & Alwakeel, 2012) . However, there is no study conducted in Asia that assesses the needs of patients undergoing haemodialysis where environmental and cultural factors may play a part. In this study, Maslow's theory was used as a basis to categorise the needs commonly found in haemodialysis patients. Such identified needs can be analysed in order to personalise appropriate care for patients undergoing haemodialysis.
| METHODS

| Study design
We conducted a small-scale cross-sectional observational study at an outpatient dialysis unit of Taipei Veterans General Hospital in Taiwan. It was conducted between February-March 2012.
| Study participants
The sample size of the study was estimated using a sample size calculator. Using a confidence level of 95%, a confidence interval of three and a population size of 183 hospital patients, the calculated sample size was initially at 156 patients. However, in anticipation of dropouts, we screened 10% more than the initial calculated sample size (171 patients), in order to ensure the quality of the study. A convenience sample of 163 patients was assessed to be eligible for the study. Four of them declined to participate after passing the eligibility assessment. The final sample size consisted of 159 patients completing the questionnaire in a face-to-face interview (Figure 1 ).
F I G U R E 1 Flow chart of participant recruitment
What does this paper contribute to the wider global community?
• The needs of patients undergoing haemodialysis are not only relevant to the patients themselves but also pertinent to the healthcare provider and the type of care they provide to the patients.
• The identification of haemodialysis patients' needs would allow the healthcare provider to render patient-centred dialysis care in order to lessen complications and improve dialysis compliance.
| Inclusion and exclusion criteria
The inclusion criteria for entering the study were as follows: more than 20 years of age, had clear consciousness and without communication barrier, received haemodialysis for at least 3 months using autologous arteriovenous fistulas or artificial blood vessels and agreed to participate in the study with signed consent. The exclusion criteria were as follows: with communication barriers, current use of temporary catheter for haemodialysis treatment, haemodialysis treatment of <3 months and refusal to sign the consent form. Table 1 ( Cronbach & Shavelson, 2004) .
| Needs assessment questionnaire
| Ethical approval
The study was approved by the Institutional Review Board of Taipei Veterans General Hospital (2011-10-009IC). A written description of the study protocol was provided to the staff of the haemodialysis unit. The principal investigator of the study was responsible for screening and informing the patients regarding the purpose, method, place and time of the study. Upon successful screening, patients interested in participating in the study sign the informed consent form. Subjects may revoke consent at any time during the study period without causing any discomfort or affecting their medical rights.
| Statistical analysis
Statistical analyses were carried out using IBM SPSS Statistics for Windows software (Version 18.0; IBM Corp., Armonk, NY, USA).
Descriptive statistical analyses were performed to describe the basic attributes of the patients and the quantised scores of patients' needs. Inferential statistical analyses were performed using two-sample t test, one-way ANOVA and multiple linear regression. Statistical significance of the tests was reported at p < 0.05.
| RESULTS
| Sociodemographic factors of haemodialysis patients
The basic attributes of the patients in the study sample are shown in Table 2 . The mean age of the subjects was 65.2 AE 14.3 years old, with majority of the subjects over 70 years of age (68/159, 42.8%). 
F I G U R E 2 Development and testing of needs assessment questionnaire T A B L E 1 Reliability and validity of needs assessment questionnaire
Content Validity Index
| Different aspects of needs of patients during
haemodialysis (Table 3) 
| Physical needs
The top three needs of patients undergoing haemodialysis, in relation to physical needs, were as follows: (a) prevention of low blood pressure during the treatment (4.3 AE 0.9), (b) secure taping of needles to avoid venous needle dislodgement (4.2 AE 1.2) and (c) sufficient blood flow rate during haemodialysis to avoid muscle cramps (4.2 AE 1.0). The overall mean score for physical needs was 4.0 AE 0.8. There is a need of patients to maintain physiological stability during haemodialysis with little to no complications.
| Mental needs
The top three needs of patients undergoing haemodialysis, in relation to mental needs, were as follows: (a) expectation of shorter haemodialysis sessions (4.3 AE 1.0), (b) attended by an accommodating medical staff (4.3 AE 0.8) and (c) watching television or reading to divert attention from the treatment (3.7 AE 1.4). The overall mean score for mental needs was 3.2 AE 0.8. Patients were mostly concerned for the time spent during the treatment to pass more quickly and that the medical staff would be more accommodating in their service, so that patients would feel more at ease and not be afraid of the treatment process.
| Spiritual needs
The top three needs of patients undergoing haemodialysis, in relation to spiritual needs, were as follows: (a) being emotionally stable (3.9 AE 1.1), (b) being able to share their feelings with other patients (3.2 AE 1.2) and (c) being able to meet new friends (3.1 AE 1.2). The overall mean score for spiritual needs was 2.7 AE 1.0. Patients mostly want to have emotional and social stability during the treatment process, by maintaining good interaction with others and providing mutual support and encouragement for one another.
| Other needs
The top three needs of patients undergoing haemodialysis, in relation to other needs, were as follows: (a) expansion of health relationships with others (3.6 AE 1.2). The overall mean score for other needs was 3.1 AE 0.9. Patients were concerned for medical institutions to provide better treatment environment and equipment.
They also expected the government to expand health insurance coverage in order to cover a wider variety of medications needed during the haemodialysis treatment.
| Needs in relation to medical staff care
The top four needs of patients undergoing haemodialysis, in relation to medical staff care, were as follows: (a) Based on the analysed data of the different aspects of needs of patients undergoing haemodialysis, it was found that needs in relation to medical staff care had the highest score (4.1 AE 0.7), followed by physical needs (4.0 AE 0.8), mental needs (3.2 AE 0.8), other needs (3.1 AE 0.9) and lastly spiritual needs (2.7 AE 1.0).
Patients were mostly concerned for the care they receive from the medical staff and their physical well-being during the treatment process.
| Association between the patients' sociodemographic factors and their needs during haemodialysis
A one-way ANOVA was conducted to select significant variables among the sociodemographic factors in association with the different needs. We then further processed the significant variables using multiple linear regression analysis. In Table 4 , the results are as follows: 
| DISCUSSION
Most of the studies conducted on haemodialysis patients focus on the quality of life, emotional stress, depression, physical symptoms and complications involved (Bayoumi, 2012; Danquah et al., 2010; Kopple et al., 2015; Landreneau et al., 2010; Saha & Allon, 2017) .
This study sought to develop an assessment scale to describe the patient's current clinical situation during the haemodialysis treatment, a way of understanding the patients' needs, and in turn being able to provide for these needs. We constructed a needs assessment questionnaire that had been revised and improved on by experts in the nephrology field, thus possessing good reliability and validity (Table 1 ).
The study is based on Maslow's hierarchy of needs theory, and we further focused on the patients' various needs during haemodialysis such as the physical symptoms and complications that affects a patient's willingness to undergo the treatment, some complications of which are even life-threatening (Saha & Allon, 2017 and have the opportunity to show understanding of and address the physical inconveniences that patients face (Hagren, Pettersen, Severinsson, Lutzen, & Clyne, 2005) . This is consistent with the findings of the study where one of the mental needs that scored highly was the need to be attended to by an accommodating medical staff, as well as patients desiring prompt responsiveness from the medical staff in case of dialysis equipment alarms. A Portuguese study showed that over 80% of the dialysis patients felt that time went by faster after the interventions in two different musical rhythms (Caminha, da Silva, & Leao, 2009 ). It corresponds with one of the mental needs that ranked highly in the study involved patients watching television and reading books to divert their attention and pass the time during the treatment. A study pointed out that dialysis patients seek their families, friends and even religious support in response to changes experienced during the treatment (Clarkson & Robinson, 2010) . It corresponds with the spiritual needs that ranked highly, which is that of being able to share their feelings with other patients and being able to meet new friends during the process.
In the study, it was found that the needs in relation to medical staff care achieved the highest score, followed by physical needs.
When compared to previous studies conducted in Egypt (50 patients) and Saudi Arabia (100 patients), respectively, results of the first study showed that patients' highest need was for self-esteem (92.0%), whereas the least need was for love and belonging (38.0%; Bayoumi, 2012) , while the most important needs reported by the second study is physiological needs, considered as the highest aspect of needs, where nearly one-fifth of participants complain of physiological needs (Bayoumi & Alwakeel, 2012) . The difference may be attributed to the fact that Taiwanese residents have ease of access to medical facilities and treatments, costs of which are subsidised by the government-run health insurance system, and thereby heavily rely on such healthcare services. This may be one reason why needs in relation to medical staff care ranked higher than the other kinds of needs. Another reason would be that majority of the participants of the study are the older people (42.8% are aged 70 years and older) and may explain why the top two scores were needs in relation to medical staff care and physical needs.
In analysing the association of sociodemographic factors with the needs of haemodialysis patients, it was found that patients who are employed during the treatment process have higher mental, spiritual and other needs. These results are inconsistent with other studies that reported higher quality of life scores in employed haemodialysis patients in the physical functioning, mental health and social functioning domains. Financial independence, better mobility, work capacity and less restriction in daily activities are some of the factors that may possibly contribute to better quality of life scores (Chiang et al., 2004; Sathvik, Parthasarathi, Narahari, & Gurudev, 2008) . In addition, the relationship between ESRD patients' depressed mood and reduced occupational activity/employment can be found in various studies. Productive activity such as gainful employment may be important for the improvement of emotional health, while improving depressed mood could lead to employment (Kutner & Zhang, 2017; Kutner, Zhang, Huang, & Johansen, 2010; Takaki & Yano, 2006) .
However, factors such as employment type and employment environment were not considered in these studies as they may possibly affect the needs of the employed patients.
Haemodialysis patients who are financially supported by their families have higher physical needs. Lower levels of social support (including instrumental/financial and emotional) of adults and elderly with chronic kidney disease on dialysis in Brazil were associated with increased risk of mortality and reduced adherence to treatment, particularly in relation to the duration of the dialysis session and weight gain (Silva et al., 2016) . It is common for Chinese people to receive instrumental support but not necessarily emotional support from relatives when they are sick. In spite of this, receiving instrumental support in the Chinese culture may imply an obligation to give in return and thus may add an unnecessary burden to those who may not be able to return instrumental support (Jiang et al., 2015) . Instrumental support given during a stress process involves the risk of decreasing the recipients' self-esteem and increasing the tendency to view themselves as less competent than the support provider, which in turn nullifies the received support (Bolger & Amarel, 2007) . This may be one plausible reason as to why the patients in the study, even when supported financially by their family, still have high physical needs. can American ESRD population. It is suggested that religion may act as a coping mechanism for ESRD patients (Patel, Shah, Peterson, & Kimmel, 2002) . Another study showed a positive association between spirituality and survival, which may be partially explained by increased perception of social support in haemodialysis patients who participate in religious activities (Spinale et al., 2008) .
Patients who have attained tertiary education have higher other needs. In a study conducted on patients affected with relapsing-remitting multiple sclerosis, it was found that a higher education level is positively correlated with quality of life; thus, it is essential in raising the awareness of chronic diseases and in a better coping ability with chronic diseases (Patti et al., 2007) . However, this might mean higher expectations and requirements in terms of other needs (esteem needs).
In conclusion, patients need to face and overcome multilevel issues during the haemodialysis treatment process. When the needs of the patients are identified in relation to their sociodemographic factors, the medical staff can then respond with the appropriate course of treatment for patients to not only alleviate physiological symptoms but also to care for their emotional distress and overall well-being. This is particularly evidenced in this study where patients have the most needs in relation to medical staff care. When such needs are not addressed, they may ultimately become a barrier to the treatment process.
RELEVANCE TO CLI NICAL PRACTI CE
Healthcare providers should not only focus on the physiological problems that haemodialysis patients face. Through open communication, the patients' needs in various aspects should be determined and addressed. Such needs may differ in different settings due to environmental and cultural factors. Nevertheless, through the identification of the patients' needs, the quality and efficacy of the dialysis care process can then be improved in order to better serve their needs.
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